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Authors, please fill out the brief questionnaire below.   

A. Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) ____N___ If yes, please list make and model of your microscope: __________N/A_______________
**Note:  This question is to get at whether or not you will need a camera hook-up to look into the microscope.  However, if your microscope has a digital camera attached to a computer, you can gather these shots by collecting screen capture movies.  
Does your protocol include microscopy steps that are visualized through a microscope with a digital camera/computer attached? (Y/N) ___N__ 
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___N___ 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps_____
1. Collecting a 2.5 cm steak from the longissimus muscle
2. Cooking steak to an internal temperature of 71 °C. 
3. While the steak is still warm, collecting a 5 cm long slice. 
4. Setting and the variable angle cutting box with the angle of the muscle fibers and cut a 1 cm thick slice. 
5. Measuring slice shear force analysis, perpendicular to the muscle fibers. 

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  _Sample preparation (cutting) and use of angle-adjustable box__

1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):

Procedural Narrative:
The overall goal of this procedure is to measure slice shear force in cooked beef by using an angle adjustable cutting box. (Intro)

This is accomplished by first collecting a 2.5 cm steak from the longissimus muscle. (P1)
Editors, please show P1a and P1b from Schematic Overview for 50255 Juarez as P1 is narrated.

The second step is to grill the steak to an internal temperature of 71 °C. (P2)
Editors, please show P2 from Schematic Overview for 50255 Juarez as P2 is narrated.

Next, a 5 cm section across the width of the steak is prepared, the cutting box is set following the angle of the muscle fibers and a 1 cm thick slice is obtained. (P3)
Editors, please show P3 from Schematic Overview for 50255 Juarez as P3 is narrated.

The final step is to determine slice shear force analysis using a texture analyzer. (P4)
Editors, please show P4a and P4b from Schematic Overview for 50255 Juarez as P4 is narrated.

Ultimately, slice shear force analysis is used to evaluate changes in beef texture, such as changes due to different ageing time. (P5)
Editors, please show P5 from Schematic Overview for 50255 Juarez as P5 is narrated.

B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Jennifer Aalhus:  The main advantage of this technique over existing methods, like the original slice shear force, is that the cutting box can be adjusted following the angles of the muscle fibers.
1.1.1. MED:  Jennifer speaks toward camera, interview style   
1.2. Manuel Juárez:  Though this method can provide information regarding beef tenderness in longissimus muscle, it can also be applied to other muscles, such as semitendinosus.
1.2.1. MED:  Manuel speaks toward camera, interview style   
1.3. Tom Whitesell:  Generally, individuals new to this method will struggle trying to set the angle adjustable box and using the double bladed knife.
1.3.1. MED:  Tom speaks toward camera, interview style   

Authors, the “demonstrating this technique…” statement was removed as it is designed to be used when the demonstrator is not making an introductory statement.

Protocol (read by voice talent at JoVE):
2. Steak collection
2.1. Following grading at 24 to 48 hours post slaughter, remove the longissimus muscle from the beef carcasses and collect for quality analysis.  
2.1.1. Title Slide
2.2. Trim the muscle of subcutaneous fat and square off.  Then, cut the muscle into 2.5 cm thick steaks following safety and food handling protocols.  Following the cutting of individual steaks, appropriate labels are placed on the respective steak.
2.2.1. MED:  Talent trims the muscle of subcutaneous fat.
2.2.2. CU:  Steak as talent squares off.
2.2.3. CU:  Steak as talent cuts the muscle into 2.5 cm thick steaks.
2.2.4. MED-over the shoulder:  Talent places labels such as animal number, muscle location or time on the respective steaks. 
Editors, 2.3-2.6 present 3 different options for treatment of steaks at this point.  Please start with shots 2.3.1, 2.4.1 and 2.5.1 frozen in a 3-paneled screen in 2.3 as “next, prepare steaks for storage” is narrated.  Then as 2.3 is continues, run shot 2.3.1.  As 2.4 is narrated, freeze shots from 2.3.1 and allow shot 2.4.1 to run.  Similarly, as 2.5 is narrated, keep 2.3.1 and 2.4.1 frozen and run the shots from 2.5.1 and then 2.5.2.  
Videographer:  Please frame shots 2.3.1, 2.4.1, 2.5.1 and 2.5.2 for taking up 1/3 of the screen. 
2.3. Next, prepare steaks for storage.  If they are to remain fresh, they are placed on a tray and taken to the grill.  
2.3.1. CU:  Tray as talent places the steaks on the tray.
2.4. If the fresh steaks cannot be cooked immediately, cover them with plastic until cooking can begin, to prevent dehydration.  
2.4.1. CU:  Steaks as talent covers with plastic.
2.5. If steaks are to be aged in a cooler, or frozen, the weight is recorded to two decimal places before being placed in an oxygen impermeable vacuum-package bag and sealed using a vacuum packaging machine.  
2.5.1. CU:  Steak as talent places in vacuum-package bag.
2.5.2. MED-over the shoulder:  Talent seals with a vacuum packaging machine.
3. Cooking procedure
3.1. If the sample has been frozen, remove from the freezer and place in a 4°C cooler to thaw overnight. 
3.1.1. WIDE:  Talent removes the meat from the freezer.
3.1.2. MED-over the shoulder:  Talent places the frozen steak into a 4°C cooler.
3.2. On the day of cooking, pre-heat an open-hearth grill to 210°C for sample cooking.  Prepare the temperature logger system and computer by inserting the thermocouples into the outlets of the scanning device.  Lightly grease the grill with vegetable shortening approximately 10 minutes before cooking begins.
3.2.1. MED:  Talent pre-heats the open-heart grill to 210°C. 
3.2.2. CU:  Thermocouples as talent inserts into the outlets of the scanning device.
3.2.3. MED-over the shoulder:  Talent greases the grill with vegetable shortening.
3.3. Before beginning to cook, remove steaks from the cooler.  Remove the sample from its package and blot excess moisture from the steak with paper towel.  Record the raw weight of the steak to two decimal places.
3.3.1. MED:  Talent removes the steaks from the cooler.
3.3.2. CU:  Thawed, vacuum packed steak as talent removes the sample from the packaging.
3.3.3. ECU:  Steak as talent blots the excess moisture with a paper towel.
3.3.4. MED-over the shoulder:  Talent records the raw weight of the steak to two decimal places.
3.4. Insert a thermocouple into the midpoint of the steak along its longitudinal axis.  Start the thermocouple scan to record cooking data. 
3.4.1. CU:  Steak as talent inserts the thermocouple into the midpoint along the longitudinal axis.
3.4.2. MED-over the shoulder:  Talent starts the thermocouple scan to record cooking data.
3.5. Place the steaks on the grill, keeping the thermocouple parallel to the flat cooking surface of the steak and the grill.  If the probe is not kept parallel, it can result in improper temperature readings. 
3.5.1. MED:  Talent places the steaks on the grill.
3.5.2. CU:  Steak with thermocouple as talent adjusts to keep parallel to the flat cooking surface of the steak and the grill.
3.6. Cook steaks to an internal temperature of 35.5°C.  Then flip the sample over and continue cooking to a final internal temperature of 71°C.  Once the internal temperature is 71 °C, remove the sample from the grill and pull the thermocouple out of the steak. 
3.6.1. MED-over the shoulder:  Screen with thermocouple readout of 35.5°C as talent inspects temperature.
3.6.2. MED:  Talent flips the steak.
3.6.3. CU:  Screen with thermocouple readout showing a temperature of 71°C.
3.6.4. MED-over the shoulder:  Talent removes the sample from the grill and pulls out the thermocouple.
3.7. To obtain a cooking weight, blot the sample with a paper towel to remove excess moisture after allowing the steak to cool slightly.  Then weigh sample to two decimal places.
3.7.1. CU:  Steak as talent blots with paper towel.
3.7.2. MED:  Talent weighs the sample to two decimal places.
3.8. If cooking data are required, save the thermocouple scan data.
3.8.1. MED-over the shoulder:  Computer screen as talent saves the thermocouple scan data.
4. Angle adjusting and sample preparation
4.1. While the sample is still warm from the grill, make a cut 1 to 2 cm from the lateral end of the steak to create a square end. 
4.1.1. MED:  Talent makes a cute 1 – 2 cm from the lateral end of the steak to create a square end.  Match action in next shot. 
4.1.2. CU:  Steak as talent makes a cut 1 – 2 cm from the lateral end of the steak to create a square end. 
4.2. Then prepare a 5 cm section across the width of the steak by using a ‘sample sizing box’ with a knife notch at 5 cm, parallel to the original cut. 
4.2.1. MED-over the shoulder:  Talent uses a ‘sample sizing box’ with a knife notch at 5 cm to cut a 5 cm section parallel to the original cut.
4.3. The orientation of the muscle fibre angle can be measured by placing a protractor on the knife-cut surface of the steak.
4.3.1. CU:  Steak as talent uses the protractor to measure the orientation of the muscle fibre angle.
4.4. Then, set the variable angle cutting box to the corresponding angle of the sample by sliding the lower metal plate customized with the bottom holes for guiding the double bladed knife.  Tighten the knobs to secure the lower metal plate at the corresponding angle. 
4.4.1. MED-over the shoulder:  Talent sets the variable angle cutting box to the corresponding angle of the sample by sliding the lower metal plate customized with the bottom holes.
4.4.2. CU:  Variable cutting box as talent tightens the knobs to secure the lower metal plate to the corresponding angle.
4.5. Place the 5 cm section of the steak into the cutting area of the variable angle cutting box so that the muscle fibre direction is parallel to the angle of the double bladed knife. 
4.5.1. MED-over the shoulder:  Talent places the 5 cm section of steak into the cutting area of the variable angle cutting box so that the muscle fibre direction is parallel to the angle of the double bladed knife. 
4.6. When placing the steak, ensure that it is touching the edge of the cutting area closest to the user, as the cutting motion will pull the steak towards the user.  The double bladed knife is used to cut a 1 cm slice across the previously cut 5 cm piece, so ensure that the knife will pass through the whole sample at the corresponding angle.  
4.6.1. CU:  Steak in variable cutting box as talent adjusts the steak so that it touches the edge of the cutting area closest to the user. Steak in variable cutting box as talent uses finger to show where the knife will cut through the sample to ensure that will cut through the whole sample at the correct angle.
4.7. To cut, insert the double bladed knife into the cutting box and pull the knife to cut the meat into a 1 cm strip.  To prevent tearing of the meat, use a slight sawing motion while pulling the knife towards the user.  Keep the knife blades against one edge of the guide plate to maintain equal cutting proportions.
4.7.1. MED-over the shoulder:  Steak in variable cutting box as talent inserts the double sided knife into the cutting box.
4.7.2. CU:  Steak in variable cutting box as talent uses a slight sawing motion while pulling the knife to cut a 1cm strip.
4.7.3. ECU:  Knife as it is cutting steak, showing that the blade is against one edge of the guide plate.
4.8. The result should be a warm 1 cm thick slice that is 5 cm long, with the fibres consistently running parallel to the slice.  This slice is then used for slice shear force analysis of texture in meat. 
4.8.1. MED-over the shoulder:  Talent removes a resulting 1 cm thick slice from the cutting box.
4.8.2. CU:  1 cm slice as talent displays to camera.
5. Shear force analysis
5.2.  Prepare the texture analyzer with a 50 kg load cell and set the shear distance to 48 mm, with a cross head speed of 500 mm/min. 
[bookmark: _GoBack]5.2.1.  MED-over the shoulder:  Talent prepares the texture analyzer with a 50 kg load cell and sets the shear distance to 48 mm with a cross head speed of 500 mm/min. [Note from author: “5.2.1 should go before 5.1.1”]
5.1. Using a texture analyzer machine with a flat shear slice blade, the slice shear force, or SSF, protocol is performed on the obtained 1 cm by 5 cm warm slice.
5.1.1. CU:  Scan the texture analyzer machine with a flat shear slice blade.
5.2. Prepare the texture analyzer with a 50 kg load cell and set the shear distance to 48 mm, with a cross head speed of 500 mm/min. 
5.2.1. MED-over the shoulder:  Talent prepares the texture analyzer with a 50 kg load cell and sets the shear distance to 48 mm with a cross head speed of 500 mm/min. [Note from author: “5.2.1 should go before 5.1.1”]
5.3. Next, place the core so that the muscle fibres are perpendicular to the slice blade.
5.3.1. CU:  Core as talent places it perpendicular to the slice blade.
5.4. Perform the shear perpendicular to the muscle fibres by clicking the option run test in the computer to provide an accurate analysis of the maximum force required to shear the fibres in the slice.  Once the slice has been sheared completely through the center, save and record the data. 
5.4.1. MED-over the shoulder:  Computer screen as talent clicks the option run test.
5.4.2. CU:  Computer screen as talent saves and records the data.
6. Results:  Slice shear force analysis of beef as affected by carcass chilling, ageing time and sample location
6.1. For the angle adjustable SSF method, differences were observed among muscle location.  The toughest steaks were those sampled from the middle section of the longissimus muscle.  Anterior steaks were the most tender samples, and posterior samples were intermediate. 
6.1.1. LAB MEDIA:  Figure 2.  Editors, as “middle section” is narrated, please highlight the column labeled “Middle.”  As “Anterior steaks” is narrated, please highlight the column labeled “Anterior.”  Finally, as “posterior samples” is narrated, please highlight the column labeled “Posterior.”
6.2. The same effect was observed in samples analyzed using the reference Warner-Bratzler shear force, or WBSF, method.  Greatest shear force values were in the middle area of the longissimus muscle, lowest in the anterior area and intermediate in the posterior area.  These intramuscular differences have been suggested to be a result of factors including cooling rates, pH decline along the loin, muscle fibre angles and tensions during carcass hanging.
6.2.1. LAB MEDIA:  Figure 3.  Editors, as “middle area” is narrated, please highlight the column labeled “Middle.”  As “anterior” is narrated, please highlight the column labeled “Anterior.”  Finally, as “posterior” is narrated, please highlight the column labeled “Posterior.”
6.3. Here, the results for the adjustable angle slice shear force were compared to the standard WBSF.  The coefficient of variation is a measure of the variability among samples within each method, and the overall coefficient of variation in this experiment was similar for both methods, regardless of the location along the muscle or within the steak.  
6.3.1. LAB MEDIA:  Table 1
6.4. However, the coefficient of variation for WBSF was consistent between tender and tough samples, while for SSF variability ranged from 13.6% for tough samples to 34.2% for tender samples.  Thus, more variability was observed for the values from the angle adjustable cutting box in the tender sample, while WBSF resulted in more variability in the tough samples.
6.4.1. LAB MEDIA:  Table 1.  Editors, during the 1st sentence, please zoom into the column labeled Side.  As “tender” is narrated, please highlight the number 28.6.  As “tough” is narrated, please highlight the number 23.1.  As “from 13.6% for tough” is narrated, please highlight the number 13.6.  As “to 34.2% for tender samples” is narrated, please highlight the number 34.2.
6.5. After comparing the coefficients of variation, the next step was to determine the correlation between the values obtained by the different methodologies.  A high correlation was observed between the values from both methodologies, being highest in the lateral samples from the anterior end and lowest in the medial samples from the posterior end. 
6.5.1. LAB MEDIA:  Table 2.  Editors, please highlight 0.751 in the first column as “a high correlation was observed between values from both methodologies.”  Then highlight the adjacent number 0.843 as “being highest in the lateral samples from the anterior end” is narrated.  Finally, highlight the number 0.634 in the last column as “lowest in the medial samples from the posterior end” is narrated.

Authors, the discussion in 6.6 was removed from the video since there is not a result figure to correlate with it, however, it can remain in the written protocol.
INSTRUCTIONS FOR AUTHORS:
Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures.  Our editors have ensured that the results are written in our format.   

We consider this section a critical aspect of the video, because here is where you provide validation for your experiments.  For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing.  If this is an imaging prep, then this part is where you will show examples of your imaging experiments.  

Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described.   Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image.   Like the schematic, each image or movie file supplied in the results should be referenced by annotation in parenthesis, however for the results, the specific filename should be given in parenthesis.  

Below is an example of results text:

EXAMPLE REPRESENTATIVE RESULTS

5.  Evaluation of Morpholino Injection and Knockdown
5.1   Representative results of both morpholino injection and mRNA injection are shown here. The    
        uninjected control at 48 hours post fertilization looks normal, as expected 
        -LAB MEDIA: 0123_PIname_Figure1.tif  (Replace 0123 with your jove video #)

5.2   However, embryos injected with the morpholino heg_e3i3_egfr1, which knocks down Heg isoforms
                     containing the first of two EGF-like repeats, exhibit brain edema.
	        -LAB MEDIA: 0123_PIname_Figure2.tif	

5.3   Injection of heart of glass mRNA also produced an obvious phenotype. At 24 hours post fertilization, 
        the heads of the uninjected controls look normal 
        -LAB MEDIA: 0123_PIname_Figure3.tif

5.4   Conversely, some of the embryos injected with the mRNA exhibit cyclopia     
                     -LAB MEDIA: 0123_PIname_Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete:
http://www.jove.com/video/1597/results-example-mably?access=ksw0bprj



7. Conclusion (said by authors on camera)
7.1. Tom Whitesell:  Once mastered, this technique can be used to evaluate beef tenderness in 20-30 samples per hour.
7.1.1. MED:  Tom speaks toward camera, interview style.
7.2. Manuel Juárez:  While attempting this procedure, it’s important to control all those parameters affecting beef tenderness, such as ageing time and endpoint temperature.
7.2.1. MED:  Manuel speaks toward camera, interview style.
7.3. Jennifer Aalhus:  After watching this video, you should have a good understanding of how to use the angle adjustable box to evaluate shear force in beef.
7.3.1. MED:  Jennifer speaks toward camera, interview style.

       

Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 
6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Insert your media filenames here.

Schematic Overview for 50255 Juarez – Authors, please prepare a figure with the photographs you included in this document

Figure 2

Figure 3

Table 1

Table 2

General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions, as well as an introduction to your videographer, closer to your filming date.
 2011, Journal of Visualized Experiments

